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(54) Title of the invention; Magnetic head 

i 

(57) Abstract 

(Objective) To produce a magnetic disk device with which the adjustment of a spring 
force is accurate, easy* and highly reliable, j 

1 

(Composition) The spring force is adjusted by radiating laser beam 4 for partial j 
removal of stress, while load spring 1 that composes the head is pressed down. Or. spring 
part 2 is split and a sagging part is provided, the laser beam is radiated on it from the side 
direction for adjustment of the spring force. 



Figure 2 
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Patent Claims 

Claim 1 

For the magnetic head for a magnetic disk that reads and writes by keeping [sic] a 
submicron lift amount, a magnetic head that makes a microadjustment of the spring force 
easy through provision of a cut-out at the spring-force generating part of the said magnetic 
head and provision of partial sag in the direction of thickness of the spring, and through 
radiation of the laser beam from the side direction- 



Detailed explanation of the invention 
[0001] 

Area of industrial use 

This invention relates to the construction of a magnetic head and an adjustment 
method of the spring force of the magnetic head, and especially to a magnetic disk device 
having a magnetic head, the spring force of which is easily and accurately adjusted by using 
a laser beam to improve reliability. 

10002] 

Conventional technology 

Conventionally, the spring force of a magnetic head spring is measured with a strain 
gauge, such as a load cell, after the spring part is formed at a preset angle by a pressing 
process or roll-bending process. In general, when the measured value is outside the 
specification, mechanical additional bending or re-bending is added for adjustment to the 
specification, 

[0003] 

As shown in Laid-Open Patent Heisei 1-227279, there is a method of public 
knowledge, in which converged laser pulses [sic] are radiated onto a spring force producing 
palses in multiple numbers of scanning that are close to each other, and it is said that the 
microadjustment of the spring force is not necessary once the bending angle or spring force 
is made to agree with a required value. 
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[0004] 

Problem this invention intends to solve 

The spring force adjusting method of the said conventional technology requires spring 
tbrce adjustment by a highly skilled person and often times spring-back occurs in the spring 
and high-accuracy spring force adjustment is required. 



[00051 

On the other hand, when a laser beam is radiated in multiple numbers of scanning 
lines for forming a spring, the spring force can change due to the handling during assembl 
or other reasons so that the spring force must be microadjusted in the final process. 

[0006] 

Furthermore, for the conventional magnetic head that requires adjustment of die 
spring force, a space in the up/down direction is necessary, except such space is difficult 
secure for an HDA (head-disk assembly), so that the adjustment of the spring force is 
difficult. 



to 



[0007] 

Means to solve the problem 

The problem of microadjustment of the said mechanical spring force can be solved by 
radiating a laser beam onto the spring portion of the load spring at one point or multiple 
points under prearranged conditions (load-on [sic] height, laser [sic] power) for instantanejous 
heating and cooling. 

[0008] 

On the other hand, for the adjustment of the spring force in the side direction of 
HDA t etc., the problem can be solved by disassembly and side-wise radiation of the laser 
beam onto one part of the spring which has sagged [sic]. 

[0009] 
Function 

In the mechanical adjustment of the spring force through provision of plastic 
deformation of the spring part, the spring force of a spring made of general metal tends tp 
change with time due to spring-back, etc. 
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[0010] 

Therefore, in this invention, when the spring part is pushed down in the load-on 
condition, a spring stress is generated and the laser beam is radiated . at the prearranged 
position for instantaneous heating and cooling to partially relieve the spring stress. Thereby 
microadjustment of a spring force free of spring-back can be achieved. 



[0011] 

For the magnetic head in which the spring part has sagged, the laser beam is radiated 
at a prearranged position under prearranged conditions for instantaneous heating and cooling 
to partially relieve the spring stress. Thereby, sideways microadjustment of the spring foi ce 
free of spring-back is achieved for the magnetic head. 

[0012] 

Figure 1 shows a conventional construction of a magnetic head, where spring part 
that produces a spring force in one part of load spring 1, attached to the mount 3, is 
provided. 

[0013] 

Figure 2 shows a microadjustment method of the spring force of this invention, where 
force is added in direction A with mount 3 of Figure I fixed for pushing down load spring 1 
and a spring force is generated in spring part 2* Height H of the pushing down of load 
spring 1, shown in Figure 3, is determined in relation to microadjustment and it is preset 
Laser beam 4 is radiated onto spring part 2 at about 0.5 nun diameter for partial relieving 
spring stress for adjustment of the spring force. The microadjustment can be changed by the 
intensity, radiation position and number of pulses of the laser beam and the adjustment csn 
be made while measurement is taken by load cell 5. Figure 4 shows the construction of the 
head in Claim 2 of this invention. Fine groove 61 is provided to spring part 2 for splitting 
of the spring part. This splic spring 6 can be in multiple numbers as shown in Figure 5. 
Split spring 6 needs to extend upward or downward from spring 2 on both sides when it 
pushed down. Figure 6 (l)-(3) shows the practical examples in which it is necessary thai 
load spring 1 sag when it is pushed down to a specified height, or a bent part is provider at 
its center for positive extension. 



of 
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[0014] 

Figure 7 shows the adjustment of lift of the magnetic head as glass disk 7 rotates, by 
radiation of laser beam 4 onto spring part 6 from the side direction. The condition of laser 
beam radiation varies with the amount of adjustment of spring force but the spring force qan 
be adjusted in a stable manner by instantaneous heating and cooling or by partial melting of 
the spring part. ' 



[0015] 

As shown in Figure 8, the spring force can be adjusted while reading or writing ts 
performed subsequent to HDA (head disk assembly) or electromagnetic characteristics car, be 
adjusted, also. 

[0016] 

Furthermore, the adjustment is possible not only for HDA, but also for a singular unit 
of the magnetic head for the lift and electromagnetic properties. In such case, a laser beam 
can be radiated not only in the side direction, but also in the up/down direction. 



[0017] 

Effect of the invention 

As shown above, the spring force can be nricroadjusted by this invention without 
spring-back so that stable properties of the magnetic head can be produced in the final 
process and the reliability of HDA can be improved. 



Brief explanation of the Figures 

Figure 1 shows the construction of a conventional magnetic head. 

Figure 2 is a side view of the magnetic head that explains the invention of Claim L 

Figure 3 is a side view of a similar head. 

Figure 4 shows Che construction of the magnetic head of the invention of Claim 2 
Figure 5 is another practical example of this invention. 
Figure 6 is, similarly, another practical example. 
Figure 7 is an application example of this invention 
Figure 8 shows a similar application example. 
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Explanation of tbe codes 

t - load spring 

2 - spring force generating part 

3 - mount 

4 - laser beam 

5 - load cell 

6 - spring force adjusting part 

7 - glass disk 

8 • magnetic disk 

9 - head arm 
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